The Impact of Livestock and Fisheries on Food Availability and Demand in 2020
Recently a number of well-meaning activists have suggested policies intended to reduce consumption of animal proteins in developed countries in order to make grains more available for the poor of the world (e.g. : Brown) . The present paper will present evidence suggesting that this argument runs counter to what is known about people's strong preferences for animal proteins in their diets. Per capita consumption of meat rises fastest in countries where current consumption levels are low, rapid urbanization is occurring, and incomes are growing rapidly from a low base. Policy useful for improving the access of poor people to food should take rapidly increasing production and consumption of animal protein in developing countries as a given to build on. The paper draws on past trends and FAO and IFPRI modeling results on long-run demand for animal protein products, to establish that current demand and trade patterns for livestock and fisheries products are changing rapidly, especially in developing Asia. These changes are likely to drive major increases in world consumption and prices of animal protein products to 2020.
Past trends in per capita consumption of major animal protein items as food for different parts of the world are shown in Table 1 . The developed countries were clearly the major consumers of animal proteins in the early (Table   1 ). This may be compared to 307 kg/capita as feed and 135 kg/capita as food in the developed countries as a whole (Table 1) . Per capita feed grain demand is increasing primarily in the region of the world--Asia--where cereals consumption as food is likely to decline on a per capita basis over time as diets diversify.
Globally, fish consumption per capita has grown only modestly over the past quarter century, from about 10.5 kg in 1970 to 13.4 kg in 1994 (FAO 1997b (Rosegrant et al.) . Growth rates for poultry consumption per capita in developing countries were over 5 percent p.a. in the earlier period and 3 percent p.a. in the latter period.
What is powering these trends and will these influences continue? Income growth is clearly important. Ahmed and Gruhn summarize independent case studies from the 1980's on total expenditure ("income") and own-price elasticities for meat in 13 developing countries. Delgado and Courbois cite total expenditure, price and cross-price elasticities for meat and fish from recent separate complete demand systems from the U.S.A., China, Norway, and Egypt, starting from different structural bases in terms of animal protein production, incomes, and urbanization. The evidence overwhelmingly suggests that expenditure elasticities for animal proteins tend to be relatively high (0.8 to 1.7), although different countries seem to prefer different animal protein commodities.
The impact of income growth seems to be highest when urbanization is rapid, the initial income base is low, and domestic production is growing rapidly.
Referring to the same sources, uncompensated own-price elasticities tend to be unitary or slightly elastic, leading some perhaps to think that taxation could reduce consumption. However, income-compensated own-price elasticities tend to be quite inelastic, so taxation would reduce consumption mostly by reducing real incomes. Compensated cross-price elasticities for meat and fish in the four cases cited by Delgado and Courbois ranged from 0.1 (U.S.A.) to 0.9 (Norway).
Relative prices matter more when people with increasing incomes are selecting among sources of cheap staple animal proteins, rather than when people are increasing the quality of their diets by adding luxury products such as lobster or shrimp.
Past trends in world relative prices for beef and fish products are also examined in Delgado and Courbois. They show that in 1996, the export price of items such as shrimp was barely 2 percent above its 1970 level, expressed in constant dollars. Fishmeal prices in 1996 were only 40 percent of 1970 price levels in real terms. Manufacturing-grade beef, however, was priced at only 29 percent of 1970 levels in 1996, in real terms. Since prices of higher-value food fish tend to be correlated with shrimp prices, it would appear that beef has become more than three times less expensive relative to filet fish since 1970
(the shrimp/beef price ratio has risen from 2.1 / 1 in 1970 to 7.4 / 1 in 1996).
This may explain why fish consumption has not grown even faster than it has.
Huang and Bouis argue that degree of urbanization is also an important determinant of food demand patterns in Asia, in addition to income and prices, since it is associated with changes in preferences, needs, and experience. They Share percent is always share of world consumption of item in question.
By 2020, according to IMPACT model projections by Rosegrant et al. as shown in Table 2 , the share of the developed countries as a group in total meat consumption will shrink to just over one-third ( use of cereals as feed will surely increase in Asia from its presently low base.
Assessment of the net effects on food intake by the poor would need to take into account the impact of major demand and supply shifts on relative prices and incomes of different strata of the affected populations, which will feed back into demand and supply patterns. While this is feasible, it seems that there are more urgent ways to look at how shifts in demand for fish and livestock can be used to improve the real incomes of the poor, traditional net producers of these items in Asia and other developing countries.
